Molecular dynamics, free energy, and SPR analyses of the interactions between the SH2 domain of Grb2 and ErbB phosphotyrosyl peptides.
We studied the interactions between the SH2 domain of growth factor receptor binding protein 2 (Grb2) and ErbB receptor-derived phosphotyrosyl peptides using molecular dynamics, free energy calculations, and surface plasmon resonance (SPR) analysis. Binding free energies for nine phosphotyrosyl peptides were calculated using the MM-PBSA continuum solvent method, and excellent qualitative agreement with the SPR experimental data, with a correlation coefficient of 0.92, was obtained. Consistent with previous experimental findings, phosphotyrosyl peptides with the consensus sequence pYXNX showed favorable binding affinity for the Grb2. Unexpectedly, phosphotyrosyl peptides with the consensus sequence pYQQD, which had not shown any specific binding affinity for the Grb2 in earlier studies, also showed favorable binding affinity for the Grb2 in our experimental and computational analyses. Component analysis of the calculated binding free energies revealed that van der Waals interaction between the Grb2 and the phosphotyrosyl peptide was the dominant factor for specificity and binding affinity. These results indicate that current methods of estimating binding free energies are efficient for obtaining important information about protein-protein interactions, which are essential for the transmission of signals in cellular signaling pathways.